Echocardiographic characteristics of the criss-cross heart.
To assess the ultrasonic characteristics of the criss-cross heart, and explore the value of echocardiography in the diagnosis of this rare congenital cardiac defect. We reviewed the echocardiographic findings in 4 patients having criss-crossed atrioventricular connections at our hospital, and compared the findings with observations at surgery in 3 of the patients. In all 4 patients, there was usual atrial arrangement, right hand ventricular topology, and concordant atrioventricular connections. The inlet components of the ventricular mass, however, crossed such that the apical component of the morphologically right ventricle was situated anteriorly and superiorly, and extended to the left relative to the apex of the morphologically left ventricle. The ventriculo-arterial connections were concordant in 1 patient, double outlet from the morphologically right ventricle in 2, and discordant in the other. In all 4 patients, it proved impossible to obtain the standard 4-chamber view showing simultaneously all four chambers and both atrioventricular valves. A series of apical 4-chamber or subcostal coronal views, obtained by tilting the transducer from posterior to anterior, demonstrate initially the connection of the left-sided left atrium and the right-sided left ventricle through the mitral valve. More anterior angulation of the transducer then showed the right-sided right atrium to be connected to the left-sided right ventricle through the tricuspid valve, confirming the presence of twisted atrioventricular connections. Color Doppler imaging displayed the crossing of the atrioventricular connections without mixing of the streams. Short-axis views across the ventricular mass confirmed that the right ventricle was superior, anterior, and to the left of the left ventricle, and demonstrated the horizontal position of the ventricular septum. When viewed subcostally, the distance between the tricuspid valve and the orifice of the inferior vena cava was significantly increased relative to normal findings. The echocardiographic findings were confirmed during surgical interventions in 3 patients, apart from the failure to diagnose one instance of persistent patency of the left superior vena cava. The failure to obtain a characteristic 4-chamber view in any cut was diagnostic for recognition of the criss-crossed atrioventricular junctions. Transthoracic echocardiography provides definitive images of this rare arrangement, and accurately defines the associated cardiac abnormalities.